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Lockheed Martin Corporation ("Lockheed Martin"), pursuant to Section 1.405
and 1.419 of the Commission's Rules,' hereby submits its comments in response to the
Commission's public notice in the above-referenced matter.” In its Public Notice, the
Commission seeks comments regarding a letter submitted by Motorola Satcom, Hughes
Space & Communications Corporation, and Teledesic (together, the "Petitioners")
requesting that the Commission update its out-of-band ("OOB") emission rules for
satellite networks. The Commission is treating the letter as a petition for rule making.

Lockheed Martin supports the initiation of such proceeding, and provides
preliminary answers to specific questions posed in the Public Notice. Lockheed Martin
also believes, however, that before the Commission goes any further in this matter, it
should establish an informal industry/government working group within the U.S. to

recommend specific OOB emission limits that will permit the introduction of satellite
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systems utilizing new and future technologies not envisioned when the current emission

limits were developed.

I. STATEMENT OF INTEREST

Lockheed Martin is a major supplier of satellite technology and services. It has
direct and indirect interests in existing and proposed satellite systems, geostationary
satellite orbit ("GSO") as well as non-geostationary satellite orbit ("NGSO"), that operate
or will operate in the L-band (1/2 GHz), C-band (4/6 GHz), Ku-band (11/14 GHz), Ka-
band (19/29 GHz), and V-band (40/50 GHz) frequency ranges. Lockheed Martin is
concerned that if the Commission were to initiate a rulemaking proceeding to determine
OOB emission standards before conducting an appropriate study to determine the most
appropriate OOB emission limits, the result could be the adoption of standards that would
hinder the implementation of future satellite systems, thus denying the public the benefits

from a vibrant and competitive satellite industry.

. DISCUSSION
As the Petitioners observe, the current emission rules have been in existence in
their present form for more than 25 years and were crafted to accommodate geostationary
satellite technologies.®> Although satellite payload design has matured over the years, the
commercial satellite industry continuously innovates in an attempt to make use of its
spectrum more efficiently or to optimize the satellite's ability to serve different

geographical areas with different traffic levels. Any new mask that the FCC may adopt

3 See Letter from Motorola Satcom, Hughes Space & Communications Corporation, and Teledesic

requesting that the Commission initiate a proceeding to update the Commission’s out-of-band emission
rules for satellite networks, RM-9740, at 1 (July 1, 1999).




should not penalize new technologies that are more spectrally efficient, but may have the
trade-off of higher out-of-band emissions.

Therefore, Lockheed Martin agrees with the Petitioners' call for the Commission
to initiate a rulemaking proceeding to review and revise the current OOB emission rules.
Lockheed Martin responds to the Commission's specific queries below, and suggests a

method of proceeding on the complex issues raised.

A. Establishment of an Informal Industry/Government Working Group

Lockheed Martin believes that if the Commission is to effectively establish
appropriate OOB emission levels within a rulemaking proceeding, it should first establish
an informal working group, comprised of satellite equipment manufacturers, satellite
operators, and representatives of affected government agencies. The purpose of this
informal working group would be to develop proposals for practical OOB emission levels
that can be used by the Commission to form the basis for proposals to be advanced in the
formal rulemaking proceeding. This is a complex area with multiple interrelated concerns
and issues. This factor, in conjunction with the time pressures that are brought to bear by
the parallel international processes and the need for an updating of very old rules, makes
the establishment of such an informal working group particularly appropriate here. Such
groups have proven effective in other areas (e.g., the informal group that recently reached
consensus on blanket licensing issues for Ka-band GSO earth stations) where the
complexities make the interaction-free give and take of a formal proceeding unwieldy

and inefficient.




B. Lockheed Martin's Responses to the Commission's Five Questions

In the Public Notice the Commission asks commenters to address specific
questions concerning the out-of-band limits that would be appropriate to impose on
satellite networks. While Lockheed Martin believes that these questions are appropriate
for reference to the informal working group it recommends above, Lockheed Martin
provides the following preliminary responses to the Commission's questions:

1. Should the generic out-of-band mask be in dBc, dBs, or PFD units or

some combination?

The working group may conclude that the OOB emission mask should be based
on either a dBc or a dBs unit, rather than a PFD limit. An OOB emission mask
establishes a performance standard for a transmitter. A spacecraft manufacturer can
easily examine whether a space station is in compliance with a mask by taking
measurements of the transmitter on the ground prior to launch. A PFD is a function of
the EIRP in the direction of, and the distance to a reference location. However, if the
working group were to find that PFD levels can be adequately and easily measured on the
ground for the purpose of determining compliance with a generic OOB mask, then the
PFD approach would be preferable.

It is important to note that measurements of OOB emissions in "dBc" units
assume that the unmodulated and the modulated carrier have identical output powers.
However, this assumption may not prove to be accurate, and any difference in the output
powers could distort the RFI effect of the modulated carrier. Similarly, accurate
measurements of OOB emissions in "dBs" units may also raise issues, as a measurement

of this type is taken relative to an assumed peak or some average of the power spectral




density ("PSD"). Finally, it is difficult to determine the correct value of this parameter,
thus increasing the likelihood of an inaccurate measurement.

2. Should the emissions of a multi-carrier system with a wideband

frequency allocation be treated differently than those of a system with
a single broadband carrier?

In answering this question, the goal should be to develop a method to calculate
the worst case effect of multi-carrier systems, so as to not underestimate OOB emissions
from these types of systems. The overall method, however, should not be a function of
how a satellite operator or designer implements the specific satellite network.

It should be kept in mind that there are several problems with the method so far
considered within the International Telecommunication Union ("ITU") task group that
has been addressing OOB interference from multi-carrier systems. First, the ITU method
assumes that carriers are grouped together with certain separation and bandwidth
characteristics. However, these assumed characteristics will probably be significantly
different for the actual multi-carrier systems. Second, the I'TU method assumes one
interference-causing system. However, in actuality, many systems operate
simultaneously to cause OOB emissions. Careful consideration of all satellite
technologies is necessary in order to develop an appropriate approach.

3. Should the mask be defined as a function of authorized bandwidth

(FCC approach) or necessary bandwidth (ITU approach)?

Lockheed Martin notes that neither the Commission's Rules nor the ITU Radio

Regulations provide clear definitions of the "authorized" bandwidth and "necessary"

bandwidth. Therefore, the informal industry working group recommended herein should

clearly define these bandwidth parameters, as well as their relationship to each other.




Assuming that the "authorized" bandwidth is equal to or exceeds the "necessary'
bandwidth, as this last one is referred to in the ITU Regulations, further consideration
needs to be given as to whether the Commission should continue the ITU approach of
specifying emission masks in terms of the "necessary" bandwidth and frequency
separation from the band edge of that bandwidth. Lockheed Martin believes that the
guiding principle, as for all of the answers to these questions, is that the appropriate
approach is that which is least restrictive.

4. Should a generic mask be used for all space services allocations unless

otherwise specified?

The Commission should develop a generic mask applicable to all satellite services
used for communications (7.e., as opposed to other services such as radars or terrestrial
services). The new emission standards should have wide applicability across different
satellites with some specified exceptions, for example, for each beam or a given Earth
footprint.

Despite Lockheed Martin's clear preference, as noted above, for a generic mask
for all space services, Lockheed Martin is nonetheless willing to consider other options
that may be identified for further discussion.

5. Should the Commission's Rules incorporate out-of-band values

agreed in Recommendations of the ITU-R?

Lockheed Martin believes that the Commission should incorporate into its rules
the OOB values agreed and to be agreed in Recommendations of the ITU-R. In general,

ITU levels should be complied with as satellite networks are increasingly regional or




global, and the same OOB emission levels should be acceptable to all the countries
covered by a given satellite network. The Commission, however, may provide for
exceptions for certain services operating within the U.S. -- e.g., domestic military

systems.

. CONCLUSION

Lockheed Martin supports the initiation of a rulemaking proceeding to establish
new OOB emission rules for satellite networks. The most efficient manner to do this,
however, is for the Commission to initially establish an informal working group that
would work with the U.S. satellite industry to develop appropriate proposals to consider
within the rulemaking proceeding and to answer the specific questions the Commission

posed in the Public Notice.
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